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ABSTRACY
Research 1nvest1gated three toplcs. These were: 1)
the effect of paragraph organization on free recall of sentences and
on’ the selection of clustering strategies; 2) 'how persons differing
in subjective organization differ on recall .and strategy selection;
and 3) the relation between subjectlve organization and other
cognitive abilities. Three groups-.of ‘students studied paragraphs
organized by concept names. (N), concept attributes\ {(A) or at random
{(R) ; measures of verbal comprehension, verbal creativity, associative
memory, <losure, and subjective organization were taken. Analy~1b of
results showed that the N group recalled the most correct statements,

- that clustering by names was predomlndnt\for all groups, ‘and that

unique correlation patterns existed among cognitive factors and
recall scores fon each group. These flndlngs indicated that learning
a’ highly organlzed passage and wsing a prefe red recall strateqgy R
yielded .superior recall. Analysis of the subjective organization data

—————indicated that highly organized students were not yreatly influenced

© low structure. (Author/PB)

by the inherent structure of learn:ng materlals, uhere@s low . .
organlzers were. Thus, students” low in subjective organization
require highly strictured materials, while students high in
subjective organization perform 51m1ﬂarly on mdterlals with hlgh and
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The Effects of Prose Organization and Individual

.Ditferences on Freé Recall = .

1~

AR . Thomas G. James, and Bobby»R; Brown

Florida State University : ) .
ABSTRACT -

4

'Passages o?gani'ed by concept“nawe "y Lonaept attf1butes, and
'by randomlzat1on were presented to students for ‘tudy ang recall
and measures of vertal comprehen51on, verba! crestivity, associa-
tive memory, eiosure, and subjecc1ve owgan1zatidn were taken. The.
Name ghoup recaT]ed iore corect stateﬁents than the”:thef gfoups;
VC]uSteV1ng hy names Was p*edom1nant tor sli groups, and unique
_patterns of corvelatioms were obta1neo aMCNg COGNT Liye facters and
weca]1 scores for each group. "These*rese t<'ind1cated that ‘eawning
a h1gh1y organjzed passaée and d51hg & p(Efo’Ed recall strategy
y1e1ded'super1or recall. The ana1ys1s of the SubJECt' é organiza- -
-.twon data 1nd1cafed that high organ17ers were not h1gh1y 1nf1uenced
by the inherent’ structure,of the )earn1hg_mahe.?a1s, whereas Tow
quanizers were. Thus, students low in Subjeetive‘orgaﬁizattdn
require highly strucuired materials, while siudents'high in sub-
Jective prganizefion ﬁerform's1mi1ar1y on materials witﬁ high and

- low structure. .




- . . . . (\ II ,
The Effects of Prgse Organization and Ind:vidual

( ,Differgnces on Free Recall ...

i

Thomas G, James and Bobby R. Brown
F1or1dq State University

Adapting instructional procedures to the cognitive characteristics
of learners is an 1mportant methodo1ogical development which could

. greatly affect future 1nstru\t onal des1gn procedures. Howe.er,

a N

research designed to prpv1de a rationale for adapting. lnstfuc+1on 10
1nd1v1dua1 differences has not been part1cu1ar1y Succes<ful thot 5,

4t one's criterion for ‘success is 519n1ﬁ1cant d1soro1nol sptituies

©

treatment 1nteractlbns. -For example, in an examination ©* 90

~ L4

‘aptitu&e-treatment‘interaction'studies, Bracht (1970) toﬁndAonly 5

N

which reported significant disordinal interactions, whi.e 85 ‘epc-ted .

// . L

ordinal or no' interactions whatsoever. He did, howe.er, prov'de

%

educat1ona1 researchers w1th same optimistic data. For examp.e, he
:founo'that apt1tude treatment interactions were most 11ke y to. be fcund
st if factor1a11y simple apt1tude var1ab1es were used rather ‘than factc- 1aJ!y
o complex ones. Th1s finding supports the recommendat1on made eafn1ef by
Jensen (1967) and Melton (1961) that hypotheses about individual . dyffer-
ences should be specified in 1erms of the bas1c processes proposed by T
-current theories of-learn1ng Furthermore Bnacht s results.reinforce
the view that in apt1tude -treatment 1nteract1on research one should .

select the ab111ty factors which correSpond mos t closeiy to the requ1re- o

ments of the exper1menta1 task {Cronbach & Snow, 1969)
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| By mea;ufxng facfor1af1y sjmple aptituc . 1 research onfinstruetion
,three oetgomes-wr11 be facilitated: (a) a more pree%se conceptualiza-
: t{on'ofnthe ab1lit§ fagtors employed will be realized, (b) a.cdnf?}hution
. . will be made‘toward the eanStruétion_of a “tanonomy_of processea“ |
(Meltcn, 1967), and (c) the possibility of finding aptitude-treatment
, ) 1nteractfqns_waﬁi be enhanged;, In the experiment reporéed here,
rthe ve?ationsh1n_of faetokia]]y éimp]e'cognitive ab411ties-to‘learning”
Cfeem E»Osé'was 1nvesiigaied Alsé, the effect of 1nd1v1aua1 differences
“h. the abitity to sub3ect1ve1y organize (in memory) unrelated vefbai
1nput on the lea- n1ng of organ1zed and unorgan1zed prose was exam1ned
°. B . Tulvlng \-962a p. - 345) cast the deflnltlon of SubJect1~e organ1za—
: . & tion n tevma of 1nfcrmat)on processing theory (Milier, 1953) as the
”1nf0rmat4en n ehe cutput not found in the inpupﬁ“ However, such
discrepenc1e§ ake not due to error but represenf;%nd1v1dual1st1c

\__L//fecaﬂn stvategies which serve to expand the capacity of the“memory'
system. Subjective organization differs_from processeés such as.

;hunk1ng or ujitization (Miller, 1956), associative (Jenkins .& Russell,

‘a

v '; " 1952) or conceptua] (Bousf1eld 1953) clusterings drl?hé'Utiliz o
0l hwerarchi | retrieval schemes (BOW§r,11970) in:that the wea. .rejent

parad1gms of. these'latﬁer processes rcquire the learner to*necqgn:ze_and
) use the structure ‘inherent in the’ mater1als (provided‘by the-exper1menter)
rather than the generat1on offﬁd1osyncrat1c organ1zat10ns
Attempts wh1cn have be :n made' to ctarify the re1at10nsh1p oetween

organxzatvon in memory and performance at recalI have been, for the most -

¢ a

part, rimited to the use of s1ng]e words Thus, the importance of

I
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subjective organization to the recall cf senitentia: matecial has not

‘beert established. For this reason the learning materié's used 1n this

study consisted of wratten verba! disccorse dealing with +arious

attributes (geographisal, eéonomTc;“po11t1cal, ete.) Of $14 1maginary

N B -
-

nations. *
The research veporfed here s<ught to ansWef the f"' Wing quest1ons

(a) What affect does paragraph OIgan1zat1on have on the free recall

of sentenfés and on the cejection of c!usrev ng <+fateg .es? (b) Aow donl o

persons who leTe' an subJective 0f3an1zat1on difiér cncthe tree-recsll

of sentences and on the selectlon ‘of clustei1ng strategjes? and_(q).What

is *the reiationShip between subjeitive organization amo-:thes task-relevant
.. :_' . ... ol ' . . o f
cogmtave sbilitres? ) | | )
4 ‘l..
Method . . -

‘ SubJects _ E /

Seventy-five maie and female students en-clied tn an IRy oduCtSYy

\ ’

psychology course at Florida State Univers -ty du-ng the Fer “anc winte-

Quarters (1971-72) participateé in this exper-ﬁent'as bar; gr the -

¢ -

course requlrements.“

Learning Materials . . o oL

’

A concept name by concept-sttribute matrix, devaloped by Schuitz &
. N \ . . - .
.D1Vesta (1972), 1n which the names Were 1mag1nary na:ujons anc the attr1- _

'butes-were character1st1cs of tnose natlons, was used to construct the T
paragraphs used in thxs :tudy (see Schu]tz & DiVesta, 1972, D 246)

Sentences were constructed by combining concept names and concept attr1buﬁes
. * N » ‘. . .

< . =

-
o
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.with one sénten:e tar each cell 1n the matr;‘._'These'séntences'were:then
comb1ned .ntu ;:x~pa'agraphs InAone uonc1t1on ‘each pa cgraph dealt with
all the olt’!bute> or a. s1ng e natlon (name organ: zat1on,l ;@ anothevl

-

condltlun Eulh par agraph aea;t w1th a s1ngle aTt iDule OF ece “y nétion
(attYibute Ofg&ﬂ?ldtionj. A thid cond1t10n CONs"ST80 07 @ - BRCAA a=raﬁqe—
ment of the sentences. - . |
The Grganization of ihese passages wds dete minec quanrtitatively oV
comp,Ling < ,:tc"lng.‘;UE* for eath sne. ThE‘CiL$thlﬂg index was the
same.a> thei usec by Frese (1969 and SchuEtz'ano’DfVestg'(1975)r.
C?ust&‘;ﬂy.:,u'e: we.e computed_by ceding ihe sentences ac:ékdipg‘to
which fade .- alt ibute 3‘:y3’e7er'é0 1S ano :.s1°0g ﬂﬁém'sequentiaily,'
A Clgater*ﬂgblnatﬁ.wdé then éémputed-tdr bﬁth tpg feaétng passagés and
‘the cecall broto.ols 65 follows: ‘
Ci = R i-k- = 100 . ) v
whe:eff

'R - the qUWbE! of fepetutiqns-df é conuepf name oOr ati}ﬁbute

T the t6§a1'numbé; of sentences recélled o

a'. N :/;hg tots’ number of'cétegorhes reta%le&f-
The percentagé ot name';luster1ng,f6r.passages N, A, end R was 100%, 0%,
and 0%, respectively. . The'percentagevcf attribute organization for
passages N, A, ond R’was'O%; 100%, and 13%, Yespectiaeiy. 

Subjettive Orgenization - Measurement Rationaie

<,
Curnent nethods of meaﬁuring‘organ1zétiona1 procésses are inadeguate
.

&,
- A3

for S€v€sol recsons - Measures based on the oalrw1se rgpetition of '

unrelated words, such as Tulvvng s cub.}e"twe Ofgon1zat10n {S0) and




5
Bousfield and Bousfield's {1966) ntertr;ai repetisfohs_(lTRs), remain
| relatively ibw regardless of the 1e»é1 of recall Alsc, fepﬂf%ed correla~
nt.ons between meaSures ot 0utput cons1stency and recali 3 e hlgh1y var1ab.e
! -(wood 1972 - These results 1nd1cate that e1the* Ofgon12at-0ﬂ§] processes
v ‘play only a mxnor role in free reca1l learntng\or that thn measures of
gan1zat1ona1 processes are i1nadeg:. . e-(Postman, 1972) The latter
.Ltma1ternat1ve 1s pveferrOd ‘because the rezuarCn wmployxng transter de51gns .
- has demonstrated the importan:e of ‘organizational processes in re~all
. Postman'(lS)J) suggested thax measures'of‘o;tput'conszstency are
1nadequate because the organ1zat1on lmposen on unretated wgrds 15 1pn the.”

- form ot mult‘ple dependenc1es {associations) between wc-ds. Thefefore,

“ A y .

measures -t organ1zat1onal pPCeesses which are based on the pairwxse
comparlson ot recatled words only measure a p0ft1on of the true organ1—
rzation. ~Another weakness of current indices at c*gantzatxcna/.p'OCEsses_
is that var;ed presentat1on orders prevent the tormaticn eyfa single,'

v well-deffned oréan1£ationa1 schede {Wood, 1872,. Howe.e: nonscaht ‘
ordérs ot presentat1on perm\t the use Gt sertlai position CLes 8s d vecal]
,urategy, thus pvevent1ng the use of 1d1osyﬁcrat1c clustering. strateg1es._

«. for several reasons, then, a more adequate measure ot organ1zotlona1
processes is needed

The rationale for the measure used in this study was based on: the fact
that categorized words are clustered to a greater extent than unrelated

~words. Thus, a*h1gh'sub3ect1ve organizer would be.chapacter1zed by~hav1hg

an organization index for unrelated words which was nea~iy equivaient to his
organization index for categorized words§' Conversefy, a low subjective

organizer would be characterized by having an organization index for

'
W
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unrelated words which was much lower than his crganizat-on index.for
. : : o

-~

catégorized woyrds. Such a measure may be ope;étﬁcna11zed by (1) presenting "

for. free recall both categorized and unreiateu-wf:ds,.{Z) calculating

organ1zat10n 1nd1ces for each type of mate~‘c.. ano U3 formwng A ratvo

. of the index based on noncategorized wc-ds o che “nde x DaSEd on rategonzed

a

werdy.  Such a ratio would range frem O.to an amc.nt equal Ln_rhe

- maximum of *he noncategorized organizaticn ince.. Howeves, sCOres

at the upper end of that range are wuniikely X fem: . "es categories are

used. The words were all presented at once 'n Geger 1o minimize the effects -

P,
PR . / -

of serial 1earn1ng and to facilitate organ1zat1cn by ha«ing-ail words. Lk

.

view 'at a&ll times.
Because a constant arrqngement of)wo ds o\e' tfia:s mi ght perq1t the ;

use of spat1a1 cles as a recall’ arheme, and be'ause the organ;zation 1nd1ces

» \

ut1lnzed measure~more stru ture, in tecms ot mustxp e dependenc1es, than

s1mp1e pa1rw1se comparxson indices do, the worq~ wefe Jresented in a
AY
AY

d.fferent random order on each trial. . . . o

L

 The stimulus mater]a1s were developed:by Bfown 1967) and.cons1sted
of ten Tow frequency nouns from each of three: \ategor1e< fk)ﬂds of c]oth,

four-footed'an1mals,rand mus1ca1 1nstruments) chocen trom the Cohen,
Bousfield, and'Whitmarsh,(1957) rorms, and 30 nonce}egLrized noqpsqof the |

" same ?requency as ‘the categorized nouns, Selectrcﬁ of the nprceteﬁorized

»

nouns” was’ restricted 1n that no noncategor1zed WO d thosen shared a pr1mhry

. .

associate with Jny other word on the 11st and that no nonCategor1zed word

4 .

was 1tse1f a pr1mary associate of any other word® - The 60’nouns=were

‘arranged randomly on legal size paper. for aonﬁniatratlon in a total

‘presentatiori format. The same words were presented on each trai put

-

(4

o
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the arrangement on the page differed for e\ery t i A totaTIof eight
" study-recall tr1a15 were g1ven, w1th 2. 5 minutes tor study and 5 m1nutes

for rree efa11 Standard frea re:aln reteuliions were given prior to .

thes first tr1a1 2 o . B
> A' ' . /// l; .

~7 Galculation of Subjective Organ1zation [ndex hf»‘

* The procedure used to compute the organ1zat1on 1ndex on the recall
protocols was programed 1n Fortran iV and mplemented on the CDC 6500
computer at F]or1da State Un1vers LY. The pfogram compares, by means

of nested do- loops, success1\e palfs oi ’ecail tv1als (1 w1th 2 2 with 3,

|

.. 3 with 4, etcu) in searph of words COﬂSl:tentiy 'ecalled together. To

4

iT]ustrate the proceaurL, cons1def tw@ '&bdli ‘protocols, one for trial N
\

- and one for tr1a1 N+1 Where ten wo-as a*e ‘EL&"GU on tfpaﬂ N+1 Tne
. _

' f1rst pass compar1son, then, ccnszsts c* n- 4 'r 6 mpafiscns, between

words in ser1a1 p051t1onA 1 thr0u9h LN tW'aT N ang weras 1n ‘serial -
pos1t*od$ L through 5, 2 tprduqh o, K fnfo;gh ., 4-tnrrugh 8, 5 thry, ugh -

' “9 and 6 through 10 on tr1a1 er Fo gsch or the 6 tampar1"ns on th.s
2 Y .
pass tne program counts. the numbef of WOde n coqmun between the two =~ © :

.d grouﬁs be1ng toMpared Two separate fetorGSware generated on the _

bdsis of the number of matches consfoereo to form 2 cluster. The first
recocd consists of the total number ot matcnes= 1f thefe is on]y one °

word 1n common between group 1- 5 cn tr.al N and grOnp 1-5 on trTal N+1, -

-

then oné match is recorded. S1m1|avly, 11 twc words arve ln commen

" between those groups then two matches are reccrded.. Th1s proceoure' e
v .
counts 1Solated words and pairs aS\weai as 1arger clusters an form1ng

the clustering index. For th1s-rea%on, anotheﬁ record is generated.wh1ch
) . v 9 - :

[:R\j: ' ; . o oo ) S

e . . A )
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begins ‘gecording 1 matches between groups only, if the number of matches
T is :lé 'Thus only clusters of words 3 w1th.n comparlson group% rf
Srwords7each are consTdered fOr:TﬂCTUSTGﬂ in this Iatter-c]uster1ng
: index. - ° | - B . ‘” / B
o The second pass co'par1sons are between ‘trial N words 2 through
6 and’ tr1aT N+1 words 1 through 5 2 through‘& 3 through 7, etc. Aga1n.
_ the matchﬁno procedure counts the totaT matchec and- the matches wer . ) “
n icompar~son = 3, Wheén n-4 passes are comp]eted (n equals the nunber 5¥' |
.words recaTTed on tr1a1 N), the program beg1ns the saTe procedure with
Ltrial N+1 and tr1a1 N+2.- The totaT number of matches is divided 1nto
ﬁhe number of matches for categor1zed words and for noncategor1z;d words
Eor the prposes of th1s 1nvest1gat1on the measure of subject1ve organi-
'zat1on was taken as the rat1o .ot number matches for noncategorized words | -
“ to ihe number of matghes for categor1zed words .

. Refe*ence tests. A batterylpt apt1tude tests was admin1stered to

\' :

the subJects in order to partially establ1sh the construct va11d1ty of
subJect1ve organ1zat1on and to qua71fy the perfornance ‘and c]uster1ng data
. obtained'on the exper1menta1 passagest The test battery 1nc1uded the‘\ }
" Advanced VocabuTary‘Test, the Ftrst-and Last Names;Test (French. Ekstrom,

i& Price,_1963),hthe Remote Associates Test (Mednick & Mednick, (1967},

- % . N < . _ -
and the Mutilated Words Test (Thurstone, 1951). -These.tests measure, - A
O reSpe;tiveTy, the following factors: verbal:comp ension, associative R
' . emory., verba1 creat1v1ty, and speed of\ETOSure o }; . |

Exper1nenta1 design a"d scor1ng,progedure The three treatment

groups (N A and R) were presented the appropr1ate passage for study '
' and recall three.consecut1ve t1mes Th1s arrangement yields a 3-group
. multivariate des1gn in which the three recalT tr1als were mu1t1p1ea

o ’dependent measures The dependent var1ab1es were the number of statements

..
.

o . .
hd * -
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conrectly recaTTed “the number of errors, name and attribute cTuster1ng

. /‘\ -

nd1ces, a comb1ned cTuster1ng 1ndex andw&nhaﬁerage clustering 1ndex.

R A statement was counted ‘as correct 1f the name was paired with the

i
&

»appropr1ate attr1bute vaTue. In the case .of compound attr1bute values, * °

?

*j on]y one member was reqt1red for the "atéMent to be scoved as correct.

2
&

R

J,W\anor spe111ng errors were tolerated.. Incorrectaaddrt ons to correct

. + name attr1bute value palrs were 1gno*ed and the statement was scored

as correct. - - L N o

"

The comb1ped cTuster1ng 1ndex was- des1gned to refTect both name

LA
\ A P

.. and attribute cTaster1ng within one ina2x (Schuth D1Vesta, 1972)

--1s»computedvas follows: Name oTuster1ng and@x - Attribute eTuster1ng

index + 100. This procedure produces abrange of scofes from zero to 200.
Q1gh scores represent predom1nate name oTuster1gq, and Iow scores represent

predom1nate.attr1bute cTuster1ng Scores fa‘llng around 100 1nd1cate that
€

nelther namg nor attribute cTuster1ng was predominant The average cluster-

it

Hng index was- the ar1thnet1% average of the name and attrlbute 1ndexes.

Procedure.v The subJects repz::ed to a typdca] cTassroom in groups :

rang1ng frem two-to ten. Tgey weire, told \Sat they woqu be part1c1pa*1ng

/ -
in an exper1ment Gn how peopTe learn from Wrose -and that the - sess:on wequ
last three hours. . ' .;;#,v‘ ‘;lfm N '.
\w

The Remote Assoc1ates Test was given fifst followed by the experimenegl
passages ~The passages were shuff]ed to 1nsuv a ranﬁbm d1str1but1on of the
cond1t10ns among the sub;ects.ﬁ The-passages Were studted for five m1nutes
and six m1nutes were alTowed,fqi\free recaT] ihnee gtooyirecaTT triaTs

were g1Ven, Nhen the th1rd Y caTT\t\Jal was compTeted the subaects were

) k?1ven a short.break, after which’ subJeot1veeorganlzat1onwwas measured
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s

[
A
v

s,

by tH; preseﬁtatjoﬁ of‘tixty nouns in altota1 pnesentation“fo}m;t fqr‘I
eight consetutivéfstudy—keCa]1 trials. Another break was then given,
‘folloged by the administration of the Advanced Vocabulary Tést, the First.
énd-La§t Names' Test and the Mutilated Words Test. The subjects were then
informed}gbout the.purposelot;the expefiment and;tﬁanked for their par-
ticipation.- | ’ | u

J ‘ "i,*iResults )
Bgégll; Means gnd”Staqdard Deviations‘over all trials for each
treatment‘group,ﬁﬁfthe number of correct statements recalled, errors of

‘ cbmmitton,/?pﬁ the toté1 number of statements recalled,:are presented
“in Table iz Mul tivariate ana!yses pftvariancé,_in which trials Vep}ef

'sented mdltip1e depenéght variables’ for each éubject; were computed

L N

separately for the number of correct sta*ements, errors, and tota1

+
[

reca]l\ggords These ana1yses, summarized in Table 2, 1nd1cated

that the number of correct gtatements recal led 1ncreased across trials
[

for a11 groups (N,A,R). Grouﬁ\N reca11ed s1gni‘1cant1y more correct

| statements than group A on all tr1a1s Group R recalled more correct
statemsnts than group A, but on1y the d1fTerence on tr1a1 2 was s1gn1ficant.

;m11ar1y, group N- recalliﬁ more’ statements than‘qro:p E but only the
dif%eréhte on trial 3 Qas significant.
For th; number of statements reca11ed group N reca]1ed s1gnif1cant1y

more statements +han group A ‘on all trials, and s1gn1f1cant1y more than

-the random group on trlals 1 and but netfap trial 3. The attr1bute

/

awd//andom grbups did not differ/on any trial on the total number of

b statements reca11ed The three treatment groups di d not differ on the

. {
. e r
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‘ TABLE 2
Manova Summary. Table fo: the Number of Correct1y Recallad
. Statements, Errors, and Total Recall Scores
Variable Hypothesis(nul1)@ ) df/de . f- ;BEcision(l-a=.95) )
L Group N Means are Equal  2/71 . 34:4 | © Reject
| Group A A 2/71 15.9 | "
Number  .Growp R " " " g71  26.5. - - "
Covrect  Triall " " " 2172 3.9 o
CTeial Il v v o 272 T o )
C Teialzirt v 2/72 - 6.0 B
Group N Means are Equa: 2/ 2.0 " Fail to Rejecg
| Group A " " " 2/71- .3 « ww D
Errors Growp R " v v g7 2.3 vovo
Trial'l * v 2/72 3w
Trial I * v o 2/72. -+ .8 "o o
Teial IIL " * " 2/72 0o
. — =¥
l Group N Means are Equal 2/71 26.5 Reject -
Group A " 2/71 1 14.3 o
Group R " ! " 2/71 23.2 .
Total Trial 100 2/72 5.9 "
Recall  Teial II * 2/72 17
' Trial III " " 2/72 5.1 g " '
. ; ,

The hypothesis "Group N means are equal" refers to the, fhree trial
~ means for that group, and the hypothexis - "Tr1a1 I means are equa1" refers
“to the three neans for that trial. /

T et
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13
number 0f errors made, and errors did not 'nc eise chr tria’s for any
group.. | |
Clustering. .Meanéland standara deviaticns foeari ;*EétnEUttgféUp

~over all trials for name, attribute, ana combired « sier nG C-och ate

presented 1p Table 3. <Multivarisie agglyses %:ee vable b e L te -
ing indicdted that group N clustered WO*évDy n;me; tharn dit o e
g}oup'R."Group A and group % did not a>tier in-ine e-tent {\‘w'l T
used thezgame clustering strategy. Ffc- g'tap'N'SEd‘éLLv# A feifd £ o tn iy

neither increased nor decreased ec -0ss tr1ais mmogrewnp R the oy 4 tig--

ence between trlaf means occu}red cn teis! 2 ond terg 33 teval 3 nave
clustering béfngusignificantiy lowe- ther tr1a) 2 naw; iiu;tE(?ﬁg.
Anaiysis of‘attriBute clustering isee lebie 4] :nc'u%ted thet
group A and grbup R did.not d1ffer fﬁ the exzépp 1o whith they used that
" strategy, but'rhe§e groups clustered mo ¢ by stt” buies Lhan ﬁ\d goup N
. Groups A and R clustefed more by names Then by att'ibu;es, gs etigenced by
their scores on the combined cdusuév1ng 1naé«A. ThéféFc-e, these srgniticant
 resu1ts.ar§ due to the 1ack.of attreibute cluéte:{ﬂg by“gi§;p=k fcthef.Iﬁan
Ey‘é predominance of attribute qiuéter1ng by glOuﬁs A snd R.
| Invorder to examine the amount ot clustering ref1ecfeo by both
name and éf%ribute scores simd]taneously, the combined <luctering index
(thuitz_&-DiVesta; 1972) was calc:)ateﬁ for each trial and used as @
L dependent measure. A multivariate AnaLyses df va-iance on these means
(sgé Table 4} indicétedrthat group N glustereé mC e by nemes then g7oup
A-or R. These ]attér groups did nog'd?ffef.’n the extent tb'whnCh'they '
used either the name or attribﬁte clustering strotegy. MO group on

any’ trial clustered more by attributes thap/ﬁy'hqmes.

L} .
¢

c
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CTABLE 4 i .
Mand?a §bnma Table 1o the Nawe, Attf1bute,
and Ccmb1ned Clustesrng Indexes
Varféblé { Hypothes“s(nuiija ot;df . For - beCiS?Oﬁ(l?a=«95)
. Group N Meens a-e équai o 2/71 i X Fail to Reject '
a ".quyp"A" CERPTIE 270 4T omn
Name ' Gr%up @_._“" o 2174 " 3126 ~ Reject
Inde Trio: & v '_" Ly 8.34 o
| Toraisal " ow 2/72 024
S 2 ’ 15.88 ﬁg e
R ; : ) '
” Y . - . . . .
Geoup N Means sre Equal -=  2r7r . 15 Fail\to Reject
S Gowp At 20 . las o moom
Atf?}buta— ‘Qfouf R . D 2/?1' " 3.59 o Rejgct
‘nde x I”;§= oot - 272 7.79 v
e ."," o NN !
KA rf1az‘;ff 127 ,: 6.96 "
Greup N ﬁeans are qual ' 2471 .03 Fail to Reject
G!cup A T 2;71 | .85 o " '
Combined . Group R " SR ' 5/71 - 5.28 ¢ Reject-
Index Teial R | " K N L 272 ¢f6249 f . -
Trial It | _— g - "2/72 9.08 _ -
Teral 111 I e 13.50 "

The hypothe51s “Group N means are equai" refers to the three trial -
means for that group, and the hypothesis "Trial 1 means are equal” refers 1 \
to the three group means for that trial. - "
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Cogn111ve factors andAperfonmance'

In"Table 5 the significant
correlat1ons ‘between cognitive. factors ard per.urmance scores on each

o

)
tr1a1 for the three exper1menta1 passages are presented

The performance
measures 1nc1udeg the namber of cor'ectly recal]ee statements, totaT
number of statements recalled, and average L!USter1n9 (NI+AT)

[ .
Unique pattnrns of:s1gn1f1cant correlations were obta1ned for each
treetment group.

Associative ‘memory had a moderately hiéhrp051tivé -
correlation with tota} geca]]ldn'ali_th“ee trials of group -A and on trial 2
and’ trial 3 of group R, bu

a low correiation. with total reca11—0nvdll
-three trials dt group N. In fént?est verbal compvehen51on and recail
were pos1t1ve1y related on all trxa s an group Nj;

N in the A or R groups

but not at aul re?ated
SubJect1we Gv gah1zat1on and the nqmbef of correctly
recalled statements were positivelyvtelated on trials 2 and 3 of group A

not at a‘l. *E]cted in gron N,.and negat|Vé1v related on trig? 1 in
group A, but not at all on trlals 2 and

o
3.

~..

Score= on the cogn1+uve tacto: te5ts were Lbed as pred1ctcrs, and

recall and average cluster1ng Tndwces vere uced as cr1ter10n variables n

separate multivariate mu1t1p]e Tinear péediction anaiyses for each group.
In general,
K Ho

the null hypothes*s for thess cngéyses was stated as follows: =
In the five predicton model,_var1ab1e « (or var1ab]e x +y) 'does not ’
'\‘ affect 1inear pred1ct10n on any of thedthtee dependent variables (tr1els)
\H , In_group A this hypothesis was-rejected for tne-linéar pred1ct10n
\ of recall ecores from subjective organization (5(3'17)_= 3.73, p < .05)
‘~\ and subje%tiye drgan1zetton plus verbal comprenens1on“(F(6 34) =.3.38
\,\\ _'p .< '05).' . |

None of the factors sibn1fieent1y affeéted:the-]1near pre-

- / in .
Y A
diction of recail, or average clustering scores in graup N or R
- Qy .

-
f
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19 ‘ T -
In order to further examine the effect oi subjective organizat:on

~

on recall and clustering performance, the distribution of nubje:‘--e
OVgan1zat1on scores was ranked and the top and botiom qua;tsles were
se?ectedn Tab1e 6 presents the mean number c@rrect-3nd mean LLmDTFed
é]ustering scores on all trials for h1gh and -igw subJectawe organ12}qg
1ﬁ the name, attr1bute, and random groupc. These extrehe groups weve
" TABLE 6 | ‘
* Mean Number Correct and Mean Combined Clystering_ on AlL

“ Trials for High and Low Subjective 0¢ gun;zefs
in ‘the Name, Attribute, and Randocm Group:

P — e A s e

. Mean Mean Mean Mear Mean Mean
Group  Number Combined Namber LCombines Number Combned
. Correct . Clustering Correct = Cluster:ng  Correct p-uste"zj
Name L |
MO 7. 1176.0 10.6 9.8 T 120 1958
LSO - 9.5 - 187.5  12.6 1956 . 1.2 19970
‘Attribute ~ S ; i N i _L
WSO . 7.1 99.8 | 10.2 1558 155 1565
LSC . 7.0 136.0 8.2 69,8 10.6 59.2
Random - ;
A C o | . ,
HSO 4.8 84.3 . 7.0 - 126.2 10.6 81.3
LSO 8,0 169.3 10.0 137.8

13.8 . 1182

o N e . _
compared on recall and combined clustering scores. Graphs of these dats

| fﬁﬁ all tr&atméntjgroups are presented in Figures 1 and 2.

.
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. L . alled by high and. low
D iqure 2.--Mean number of sentences correctly recalled by high and. d¢
- ERIC © /- Figur: subjective organizers in the rame, attribute, and random

groups on the three recall trials.
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Asican be seen 1in these figuvee, haghiehd Iew'eubJecé‘veIcrganizers
performed rather dafferently. Conésde3:?1;§f the combined clthéring
indei. in group R Towléubjectlverofganlze?s o*gaQ1}ed thei; recali pre-
dom1nate1x;?y names. The h*gh subje0t1»e~organ-zersvuced.the attr16ute

strategy to a greater extent rhan the name strategy on trials 1 and 3,
1 \

'but just the reverse cn trial Z; Tne enly significant d1ffe‘ence between
high and {ow organizeré mn group R was oi trial 1-(F{1, 10} - 8.72, p « 05)
o &

In group A th%'h1gh <ubJect1ue Ofganazef~ began by us1ng ne1ther <tvategy

“to a greatef extene than the other, but on tater trials they preaom1nately

used the name :trdtegy The-aow Subjert € 0'90”'29’5, cn the Qtne hand,
began by using the name srnategy, but by thg thp ¢ te:g’- were us? ng the

0fgan1zat1cn 1nherent n Lhe pas<oge an 3 Cup A high and 1cw 0 gan.ze*s

'd1d not d1irer;:)gn1r1cantly on és mb.neo L us'e'*nb o ary fe: al In

(
aroip N, ToW Subjeut]ue 0:gan.ze's ne-ev ovtrlized the ate-’ ‘bute stfategx,

but the high SubJéCt1ue'nganize's uéed'é-<«e¥3.ancuntvc‘:& bgte
c1ustefqng on trials 2 &nd 3. The e we: € N s: gn tecant ditte-ences
between h1gh and low organizev< n group N on comblned «Tugte” 1ng

On -the numbef ot corréct statements !ECdu‘Fd the h1gh and iow syb-

Jective organ1zers again peffowmed n mafkedly dlffefent ways In

group R low subJectuve organ1zers :ecallea more correct :tatements than

< -

u.H1gh subJect.ve organ1zers on aI] tr. ais, but the only s1 qn1f1can?

d1fference was on tr*a! 1 {F(} 10) 7.6, p < .05): 'n group A, the -

~

46
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reve;se was true h1gh subJect1ve organizers rpcal1ed more correct state- . _

ments than low subJectlxe organ1zers F- ratwos farjthe differences ,-

between groups on trials were very low foa trials 1 and 2, but the d1rferencev
on tr1Jr'3 was S1gn1f1cht at the .i0 level (F(l 10) = 3. 48 pre lO)x The
differences between high and low crganizers 1ncreasgd acress.:xna]s
resu1t1ng.1n an lnterautlon between subjective organization and\??ﬁals.
Thislimteraction wasyonly signiticant at the .10 ]evél,_however (F(Z,Q)

= 3 88, p < .10)." In group N, high and low'subjéctive organi zers feca1lea

a s1m1lar amount but the n?gn gvoup recalled less than the low group

op all tr1a|s _F-ratios tor the d* +Ferences on tr1a1< 1 angaszere'

1éss than 1, but the difference ¢n Lv1al 3 was >1gn1f1cant at the .10~

level (F(1,10) = 4.58,-p < .i0).

. 7 ) [ \
A]thodﬁh the d:fferentes 1n rvecdli between high and low organizers in

groups N and A were not highly re:iable, the fact that high oféanizers

in grodp N recailed less than iow o:ganizers, and Tow organizers in
Ve

'

- \ . ) o )
group A recalled less than nigh o~ganizers-is indicative of an aptitude-

. £
o . - Rl .
treatment interaction. The ‘nteraction was tested-by comparing means

.. from only the third recall trial. These.means are presented ;raphically

in Figure~§.'
A2x2 analysis of variance, 1n whlch'subject{ve organization (high

and Tow) and passale organxzat1on (name and attribute) were factors, was

computad, Both main effects were nons1gn1f1can¢ but the sub3ect1ve

organization by passage organvzat1on interaction Waa s1gn1f1cant
(F(1,20) = 7.98, p < .05). Given a prior F-test, it is appropriate to
use the Fisher Least Significant Difference to.determine which differences

'contrfbutgd to the'significant 1hteratt{on effect. 'Using this procedure,
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3 3 1 - * I3 ) ' : I3 : .
it was determined that the iew subjective organizers 'in group N recalled
significantly more sentences than the Jow subjective organizers in group A

Q .
at o = .0?2 However, recall of the high subjective organizerg in group N

did not differ from the recall of high subjeétive organize}s in group A.

s

Thus, the observed interaction is ordinal rather than disordinal.

<

Discussion

The discussion wh1ch 1ol1ows is d1v1ded into three sections:

(a) passage organization- recall and the se]ect1on of c]uster1ng strategies;

b) individua? differénces r, organizational ability; and (c) summary and

-

suggestions for further research.

Selection of Clustering Strategies
‘Passage organizat.on was found to have a marked effect on recall
and the selection of clustering atrategies. Recali was highest -in the

- : , . i
name condition and lcwest in the attribute condition; with recall for -

the random condition faiiing between these extremes. The poor recall

of the zttribute group is not consistent with previous research

(Frase, 1969; Schultz & DiVesta, 1972; Friedman & Greitzer, 1972).

In these experiments the attribute condition yielded recall equal to .

or greater than the recail in the name condition. However, the poor recall
of the attribute group in this study may be explained by an examination of

the clustering strategies used by learners in the attribute and random

-conditions and the séquentia] structure of the attribute passage.

'The clustering data indicated that the attribute group utilized the
attribute strategy no more than did the random group. Since the | L : J

atfribute organization -passage had no differential effect on the se}gctioh

f
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of clustering strategies, the usetuiness of att-ibute grganization 3s

- questionable. In regard to seGuentra! structure, Meyers, Pezdex, and
Coulson (1972) have shown that Se?1a3 position cues are used by students
in the attribute groud; but not by students in the name: or random groups,
and that when: these cues are removed, recall df the aLtr1but€ pésshge
was debiiitated. Furthermore, in the Schultz and Divesta (1972) st dy,
Fhe'concept qames appeared 1n a constant order ac}osg concept attributevn\
paragraphs (personal pommunicétion), thereby perm1tt1ng-fﬁe.use of
serial position cues thch fac1]ftatéd reca:l. In ihe;attrjbute passage
used 1in tbe present study, however, ~oncept names were in a differehth
random 6rder for each'gshcept attribute poragraph: There?ore; the benefit
of having the concept names appec+ 'n the same sequenitial order acvbss
paragraphs was not available 10 the lea-ners 1n the att-ibute g-oup,
and, consequentiy, recall for'that group was dep:essed | .

With respect to the selection Gt Ciuvstering §tfateg1esi the’hame
‘group clustered a]host complete'y by nares, wheseas the other groups
tended tn use both the name ana att: bute o ustering si(ptegies.

However, c]ﬁstering by names *was the dominant strategy among the randem
“and attribute groupsfﬂ This preferencé foq\the name clustering strategy

is very reljable, for it has been also notéd 1h at Teast threé 6thér

experiments {Frase, 1969; Schultz & DiVesta, 1972; Meyers, Pezdek,

i
'

& Coulson, 1972)l Two}explanatlons'of this finding have been offered .
by Schyltz and DiVesta (1972). First, the dominance of the name*;tr;£é9§
may be a fqnction of the informat:on processing requirements of that
task. In that case, the name strategy wouid be ﬁhosen because it Serve&
to reduce the load placed on'menn:y. Second, the dominance of the

name strategy may be a function of culturdt predilections.  From an

i

l;RJf;‘ : , o . .
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orgenization:l theory point?of view, it is'vaiid to say that learners
typically organize information primarily by categorieé énd secondarily
by attribu}es of those ﬁategorigs. THLS, the name strateg} is dominant
pecause learners use adéptive, 6rganizational processes in which recall
nf categories faciiitates recall of ;ttrfbutes of thoée categories
(Tulving & Pearlstone, 1966; Weist, 1970), and which Sérvé to increase
the ‘capacity of the memory system. This data indicates, then, that

students not only use organizational processes,‘but they tend to use °

- the most pavrs wonious organizational scheme available as weli. -

Individual Driferences in Organization Abiiity o,

The above discussion d1sregérded the effect of individual differences
~on réca]] and the selection of clustérjng;strétegies. Therefore,,those
_statements‘must naw; be qugi1f1éd by an esamination of the differences

between students hsgh'and luw in their ability to sutjectively organize
verbat 1nput{ ’ ot

In the éttribute péssagg conditiqn} high organizers begah b§¥using

both clustering stratecies to the\sane extent, but on Tater trials they
chose to reorganize:«the passage and use the name strategy. %Qe 1oww'
organ{zers, however , exhibited an*opposife pattern. Early in learning
they used.the name strategy to a éreatér degree than the attribute
strategy, but on the second and-third trials they Qsed the Structdre in-

) herent n .the mqter!;TS. These clustering results correspond c]osély
with the retall data for the~attribute\group. On trja; 1, when the low
organizers were attempting to reorganize the passage, and the high
organizefs were attempting to find-relationships among -the sentences, they

recalled the;same amount. However, the low organizers could not reorganize

1}
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the material, and consequently were torced toAgradualJy adopt the attri- .
- bute strategy, a St}ategy which does not yield high recall. Thus, the
differences between high and iow 5rgan1zef5 1ncreased acvoss trialg

LY

;reatiné thé interaction beEWeen subjective organization and trials -
the.attribute cendition. . |
Simi]af results were obtained 1n the name and;Fandom groups.  in -
thf name group, thg hid% subjective organizers uSed:the attribute strategy -
, to an increasingly’greate? extent over trials, whereas iow subjeciive
organizers Jsed the name snrategy excl;§1veiy’, In terms of the amount
: reca11éd, these groups differed significantiy only on trial 3; the trial
fn whiﬁh the high organ1zer$ were using the attribute stkaiegy to the
Qrga@ést extent.. Furtherimore, in the random group, the only trial on
wbicﬁ high and iow ong;nizers d}ffered’signwr1cantly was the same-tbié]
(trial 1) on which the‘low.orban1zers Aere prgdqmihately using the name
strategy. On later trials, 3s the use of the name strategy by low 7
VOrganizers declined, low organizers d1d not recali more sentences than
the high organfzers.?‘Thése results Squest that the adopticn of a
- single effective $trategy resulfs in higher recall ‘than-the adoption of
twe strateyies, cne of which 1s inetficient. Thus, thééé results support:
the view that subjective organization and the recall Qf"COHHECtEd dis-
course aré'dependent1y related. . s
Qirthe cbntgkt of tﬁfS‘experiment, low organizers may be char?cterized
as beinb highly inf1uenced by_phe eXternql structure of the learning
materials, and they tend to mirror thiﬁ organization in theif rec§1.
High organizers, however, are able to reorganize the materials, but that
was not to thegr{advantage because of the tiﬁe constraints involved:

-
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Thaﬁ 1s,€h19h organize-s actively sought a]ternatjve rajatlonsﬁgos
among the sentences, thereby reduolno the amount or time spent memorizing
- them. Tnus, only in the case of the attribute group, when the 1ow- organ-
izers were severely (imited because of the expilc1t structure and the 1 ;ack'
of serTa]:posit1on cues, did the high organizers reca11‘more than the Tow
organizors.: Although mere soecuﬁailon,.1t may be thatxin the random’ |
'group high organizers would have recalled more,tnan.low organizers-
if moro learning tria's we-e ylvEﬂ | '

Given fhe 5'gn1f1cant agrdinat ~nteraltipn between paragraph organiza-
tion and SUbJECL1d€ ozganxzatwon on the rumoer of correct]y "eca1]ed
statements, 1t 1S quite appasent “that low subgectlye o-ganizers require.-
1earnfng naterja? which 15 highiy and efr1a;ently organized. Learnjng

; materials which prsce. Vitiie constiaint oveg'ﬁhe organization of recall
cannot be effectively reorganized b&’subJects 1on 1n subjective organization.
However,. regavdless QO whether the name Or'attribute passage was studied,
subjects high in sub;ect.r ‘najan.zch1on ecalled 51m11ar amounts

These resdlts serve Lo Quaiity rpsults ffcnlprevigus research which

was not concerned with 1ndividual d1 fferences in that the finding by

Schultz and DiVesta (1972}, that Tearners 1“n the attribute condition °
graduaily adopt the o.gan120t1on nnhefent Jin the passage, is only true

for those low in subgect’\e organ1zatwon In addition, the importance

of a learner's shbjective'organizaqion ability, as measuredrin this

study; in learning from prose mate?ia1iwas demonstrated. It remains

to be seen, however, whether o¢.not these results are replicable in

-

more complex learn!ng,situatjons. .

. G ;
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»

Summary and Suggestions for Further Research

In summary, the major conclusions of this research are as follows:

(a) Passages organized by concept names are easier to learn than passages

!

organized by attributei;or by randomization; (B) The name strategy is
dominate because it redﬁtes memory load and because it represents most

closely the way mndividualerorganize verbal input; (c) The.attrdbute .
organization‘must be fnferred and when a1l students in that condition

are con;idered, there is no ejieci_of/attribdte yrganization on the

selection of clustering strategies; (a) A1thougn the appropriate.EOntrois
were.absent, it appears that a viable explanation ot the poor recall
performance of the aepribufe group revolves around tne unavailability of\\
seria) position cues; (e) Low organizers are, infivenced by the apparent o
structure of the passage, whereas high urganizers are not; (f) High

organizers attempt to f1nd re?at1onsh1pa among the elements of the

13

passages, and:as a result, time for learning is vedueed and reca]] suffers;

N

*

(g) There exists-an’ ordinal interagtion betwden <ub3ect10e org;;}%gtfqn )

T}
and passage condition. _ L
- S

These conclusions are certa1n1y not deflnzt:\e, “for they<serve only
rd

to suggest streams for future research Based on these ‘conclusions then, ',;

v
A

the following reconmendat1ons are made {a) The measurement of suPJect3wg

organization should be examined careful]y for possibie artifacts re?hrting
from the matching procedure; (b) Administration and scoring of the sub-.
Jjective or gan1zat10n measure takes a prohibitive amount of time. 'Therefore3
before any volume of research is undertaken in this area an’ economical |
easy-to—adm1n1ster 1nstrument must be developed. In this regard, the

potential use of a computer for real time presentation and scoring 1s

<

-
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. extremely attractive; (;; Thé construct of ‘subjective prgan1zation musf
| be empiricalf&-vai1dated.“The evidence to.datg 15 most suggestive, but
conflicting results abound; and (d; The'apt:tude-treapment interaction
must be explored for pétentzai payoft w1th.mo;e meaninéful and more complex
- instructional treatments, In addition, it would be profitable to measuré
subjective organ?zatﬁon n d\ffefént popu1at10n§ so that the entiré range

of that apt:tude may be éffective]x studied.
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